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very different thing- from maintaining- that it will 
explain everything; one might just as well search 
for a universal pill which will cure all the ills to 
which human flesh is heir, W. D. H. 

The Chemistry of Paints and Painting. By Sir 

A. Church. Fourth editioh. Pp. ix + 387. 

(London: Seeley, Service and Co., Ltd., 1915.) 

Price 7-v. 6 d. net. 

The facts that this is a fourth edition, and that 
the author has been before the world for more 
than fifty years as a student of the subject on 
which he writes, are sufficient reasons for wel¬ 
coming it with respect. But the volume itself 
fully justifies its existence, and it is difficult, if 
not impossible, to suggest any change in it that 
would better fit it to serve the purpose for which 
it was originally issued. The temptation to use a 
material that facilitates or immediately improves 
one’s work without due regard to its lasting quali¬ 
ties is always very strong, and especially is this 
the case with those who are so absorbed in the 
study and practice of pictorial art, that the scien¬ 
tific aspect of their work becomes distasteful to 
them. But it is not right to accept ignorantly the 
opinion of the salesman, however honest he may 
be, or to trust to a few superficial experiments 
made by one’s self or one’s friends. The author 
deals with painting grounds, vehicles, varnishes, 
pigments, methods, and results, giving just such 
details concerning them as the artist wishes, or 
ought to wish, to know. 

The previous edition of the treatise was trans¬ 
lated into German and edited by Prof. Ostwald, 
who added a few paragraphs. The author has 
incorporated the substance of these in the present 
edition, definitely indicating such paragraphs, 
and adding to their value by comments of his 
own. He gives, in short, the results of probably 
all those who are known to have systematically 
tested pigments for permanency, and usefully, 
and we think fairly, criticises the methods and 
results of these investigators. The preservation 
and restoration of pictures receive due attention, 
and throughout the volume the style of the author 
is such that a previous acquaintance with scientific 
principles and nomenclature is not necessary for 
the understanding of it. 

Machine-shop Practice. By W. J. Kaup. Pp. 

xii + 199. Second edition. (New York: John 

Wiley and Sons, Inc. ; London : Chapman and 

Hall, Ltd., 1914.) Price 5s. 6 d. net. 

In this little book will be found descriptions of the 
hand- and machine-tools employed in an up-to- 
date workshop, together with clear instructions 
for their use. The author has desired to lead 
the pupil in the shop to think, and not merely to 
do. For this reason the why of each step or 
operation is emphasised as much as the how. 
The function of college workshops is to fami¬ 
liarise students with the working properties of 
the materials employed and with the tools in 
general use. Such information cannot be ade¬ 
quately obtained from any book, but a book may 
foe very useful for the purpose of supplementing j 
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the verbal explanations of the instructor. It is 
not easy to make other than mental notes in the 
course of workshop practice, and it is often in¬ 
convenient to pull a machine, or part of a machine, 
to pieces for the purpose of explanation. 

The book before us will be found to be very 
helpful in such matters. Probably the most note¬ 
worthy feature in it is the clearness of the illus¬ 
trations. Where most books of the kind contain 
merely half-tone illustrations of machines (gener¬ 
ally from makers’ catalogues), the author has 
given perspective line drawings, and has named 
the parts clearly on the drawings. These draw¬ 
ings will be found to be of much value, even when 
the machine installed in the students’ workshop 
differs in detail from that in the book. Nomen¬ 
clature is not so serious a barrier in this volume 
as in some American books. We can heartily 
commend this book to workshop instructors. 


LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

The Age of the Earth. 

While reading through Dr. F. A. Lindemann’s 
defence of Lord Kelvin’s estimate of the age of the 
earth, I was reminded that in spite of the sympathetic 
spirit in which he always entered into any discussion, 
he would never allow the least doubt to be thrown on 
the correctness of his estimate of the earth’s age. 
Yet it is open to several objections : he ,assumed that 
the solidified crust, as it was being formed, would sink 
toward the centre of the earth until it was solid 
throughout, whereas there can be no doubt about its 
core being so heavy that the crust material could not 
possibly sink. He also assumed a diminishing rate 
of cooling, whereas the greater portion of the earth’s 
surface is covered by water the bottom temperature 
of which must have been practically constant for 
millions of years. He also cuts down the temperature 
in the earth’s centre from 410,000° F., which it would 
be according to his assumption, to 7000° F.; whereby 
the available heat is reduced enormously. However, 
if radio-active processes can supply the earth’s radia¬ 
tion losses there is no need to deal with the older 
question. 

I notice that Dr. F. A. Lindemann draws the con¬ 
clusion that the sun’s radiation just compensates the 
amount lost by the earth, but this is not correct. 
The earth’s loss is estimated from the known tem¬ 
perature gradient in the earth’s crust; it is a net loss 
over and above any possible interchange of heat with 
the sun. Then, also, Dr. Lindemann limits the 
earth’fe age by the sun’s age, but amongst the several 
possible sources of its heat supply he does not even 
mention the heat-producing power of a meteoric bom¬ 
bardment. Yet, as I have shown in my work, “ Unity- 
in Nature,” in the chapter on matter (pp. 85-92), it 
is not at all unlikely in comparatively recent 
time the sun may have passed through a large cloud 
of heavy meteoric matter. One effect of a compara¬ 
tively slight addition of heavy meteoric matter would 
have been to increase its density from, say, i-oo to 
1-38, and the other effect would have been to raise the 
sun’s surface to such a high temperature that it 
would have evaporated and formed an atmosphere 
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extending perhaps beyond the orbits of the asteroids. 
In fact, the difference in the densities of the inner 
and outer planets and the sun, and the fact that 
practically all rotations and revolutions are in the 
same sense, suggest that our solar system once con¬ 
sisted of a sun and the outer planets, all having a 
very low density, and that on passing through a 
cloud of heavy meteoric matter, the density of the sun 
was slightly increased, and the inner heavy planets 
created; but it is impossible here to go into the 
details of these interesting questions. 

As regards the nearer evidence of the earth’s age to 
be sought for in the sedimentary rocks, no notice 
seems to have been taken either of the time required 
for the innumerable raisings and lowerings of level 
which certainly occurred during the coal periods 
or of the time which it must have taken 
to tilt horizontal strata through 90° and more. 
Thus Japan is being tilted at the rate of 
about 0-5" per century, and if this tilting rate were 
steadily maintained in one locality, which is highly 
improbable, the Japanese strata would stand 
on end like our Cambrian strata in about forty million 
years’ time. Yet a few such tiltings were completed 
before some of our oldest strata were formed and over¬ 
thrusts suggest a still greater antiquity for the age 
of sedimentary rocks. G. E. Stromeyer. 

“ Lancefield,” West Didsbury, April 26. 


Man's True Thermal Environment. 

In connection with Prof. Leonard Hill’s very 
interesting and instructive article on “ Healthy Atmo¬ 
spheres ” (Nature, April 22), perhaps -I may be 
allowed to direct attention to a paper which I con¬ 
tributed to the Journal of the Scottish Meteorological 
Society for- 1912, entitled “ On Atmospheric Cooling 
and. its Measurement; An Experimental Investiga¬ 
tion.” In that paper will .be found a description of 
an instrument termed a psuchrainometer- (tfn>xpaim±= 
I become cold; and fttrpov= a measure) which traces 
on a moving paper strip, a continuous record of the 
amount of electrical heating needed to maintain at 
blood heat-a body freely exposed to the atmosphere. 
This seems to serve much the same purpose as Prof. 
Hill’s caleometer. In the same paper I also gave a 
table of preliminary numerical results obtained by its 
use in conjunction with an anemometer. and self- 
recording thermometer, and from these data deduced 
an empirical formula giving the rate-of cooling (\j/) 
as a function of temperature and wind velocity. 

The question as to whether \j/ could always be thus 
expressed as a function of already existing meteoro¬ 
logical data can only be settled by a long continued 
series of observations with appropriate instruments, 
in the construction of which I have been engaged for 
some time. If ^ can be so expressed, then evidently 
there would be no need for a widespread installation 
of special apparatus for its measurements. If, how¬ 
ever, this hope be disappointed, a new apparatus must 
be placed in the hands of meteorologists, and the simpler 
this is the better. I have now constructed a simple 
psuchrainometer, consisting essentially of a thermo¬ 
meter furnished with a small heater"through which 
a constant current is always passing. This may be 
termed a “ constant energy ” psuchrainometer, ' and 
I propose to calibrate it against the necessarily more 
complicated form of “constant temperature” psuch¬ 
rainometer, different patterns of which are described 
both in Prof. Hill’s article and in my paper. 

James Robert Milne. 

Physical Laboratory Edinburgh University, 

April 30. 
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THE AUSTRALIAN ANTARCTIC 
EXPEDITION . 1 

' I 'HE most vexed question in antarctic geo- 

-*• graphy has been the nature of the region 
west of South Victoria Land. D’Urville and 
Wilkes, who explored that region in 1838 and 
1839, reported land in so many localities that it 
has been generally believed that their tracks 
skirted a continuous ice-covered and ice-barred 
land. Ross, however, sailed across the site of 
some of the land reported by Wilkes, and later 
explorers have had the same experience. The 
view has therefore often been held that this part 
of Antarctica consists of an archipelago. The first 
material step toward the solution of this problem 
was the sledge journey of David, Mawson, and 
Mackay during Shackleton’s expedition. Their 
journey afforded strong evidence in favour of the 
continuity of the land; but this land might end 
far south of Wilkes’s track and be separated from 
it by a fringe of islands. This question has been 
finally settled by the Australian expedition of 
1911. to 1914 under Sir Douglas Mawson. The 
narrative of its experiences with some indications 
of its scientific results are given in two massive 
and superbly illustrated volumes. 

The expedition sailed in the Aurora under the 
skilful command of Capt. Davis, whose soundings 
between Australia ,and the opposite coast of Ant¬ 
arctica are themselves of the highest geographical 
importance. Two bases. were established in 
Antarctica, the main base in Adelie Land (about 
i42°40'' E.), and a western base under Wild in 
Queen Mary Land. (95 0 E.); at . each of these 
stations elaborate observations were taken, and 
the expedition . established on Macquarrie Island 
a wireless station, which should be permanently 
maintained in the interests of Australian meteoro¬ 
logy. From each of the bases extensive sledging 
expeditions were made to explore the surround¬ 
ing areas. Wild sledged 4 0 .eastward along the 
northern coast to Queen Mary Land in the hope 
of reaching Knox Land. A second party under 
Dr. S. E. Jones travelled westward to the Gauss- 
berg, and thus reached the field of work of the 
German Antarctic Expedition under Drygalski. 
From the main base in Adelie Land one sledging 
party went eastward to Deakin Bay; a second 
under Bage nearly reached the Magnetic Pole; a 
western party sledged 4J 0 along the coast which 
had been seen by D’Urville. A sledge journey 
eastward over the ice-covered plateau led to one 
of the most tragic of Antarctic adventures, for 
Mertz and Ninnis perished on the journey, and 
only the lucky finding of a food depot enabled 
Mawson to crawl back to his base. 

The journey toward the South Magnetic Pole 
under Dr. Bage was one of the most arduous and 
successful of the sledging expeditions. The party 
reached lat. >jo 0 o > 6 , $" S. and i48°io' E., where 
the magnet had a dip of or only 16-J 

1 “The Home of the Blizzard. Being the Story of the Australasian 
Antarctic Expedition, 1911-14.” By Sir Douglas Mawson. Vol. i. Pp. 
xxx+349. Vol. ii. Pp. xiiH-338. (London : W, Heinemann, 1915.) Price 
Sds’. net two volumes. 
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